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Abstract
Exercise is a commonly used non-pharmacological treatment to improve the mental and physical health
of patients with varying conditions. However, not all patients have the means to participate in exercise and/or
physical exertion. Motor imagery training (MIT) is visualizing a task without motor output. Evidence has
demonstrated MIT to enhance physical function with and without adjacent physical practice. A qualitative
research study was conducted to examine the effectiveness of utilizing MIT as a depression and anxiety reducing
alternative to exercise. Seven participants meeting the selection criteria were randomized into (a) the exercise
group, or (b) the MIT group. The three participants in the exercise group engaged in two structured 20-minute
aerobic exercise classes per week for three weeks. The four participants assigned to the MIT group engaged in
the same dosage of structured MIT sessions. Data was collected through phenomenological interviews both before
and after the exercise and MIT interventions. Four themes emerged from the interview, which included: (1) feeling
refreshed and energized, (2) decrease in depressive-like symptoms, (3) overall improvement in mood perception,
and (4) improvement in physical health. The results of the study suggest that the usage of MIT can improve
aspects of mental health. Thus, it is proposed that future research should further investigate using MIT as a mental
health improving alternative to exercise for those with physical activity restrictions.
Keywords: Motor imagery training (MIT), substance use disorders (SUD), aerobic exercise, depression, mood
perception, non-pharmacological treatment, rehabilitation
In 2020, national surveys indicated that about
40.9% of adults in the United States reported
symptoms related to at least one adverse mental health
condition, which is a substantial increase from the year
prior (Czeisler et al., 2020). Mental health struggles
impact a wide variety of individuals, including both
people with a pre-existing health condition and those
that are considered otherwise healthy (Sartorious,
2013; U.S. Department of Health and Human Services,
2020). In particular, substance use disorder (SUD)
patients are especially impacted by comorbid mental
health problems (Grant et al., 2004; Miller et al., 1996;
Regier et al., 1990). Exercise is a common non-

pharmacological treatment prescribed to combat
mental health illnesses for patients with an expansive
range of health histories and conditions. In addition to
historically known physical health benefits, exercise
also provides improvement in mental health (Gür et al.,
2020). However, not all patients have the ability to
participate in exercise, which can be attributed to a
variety of reasons. Inability to exercise spans from
those who have a health condition that directly or
indirectly restricts physical activity to those who lack
the resources, space, and/or time to participate. Thus,
this large subset of individuals is not able to receive the
extensive benefits of exercise on mental health,
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warranting the need to examine potential benefits of
mental imagery.
Mental imagery is a developing area of research
particularly of interest in the fields of cognitive
neuropsychology, cognitive and sports psychology,
and cognitive neuroscience. Mental imagery simulates
the experience of perceptual information without any
motor or sensory output (Macintyre et. al, 2013). More
specifically, motor imagery training (MIT) is a branch
of mental imagery that focuses on the visualization of
specific tasks and functions without motor output
(Grosprêtre et al., 2018; Leifert-Fiebach et al., 2013;
Liu et al., 2014). For this reason, mental imagery in the
form of MIT has gained attention from those concerned
with its relationship to rehabilitation, skill acquisition
and improvement, and professional expertise
(Macintyre et. al, 2013). Functional neuroimaging has
revealed that MIT activates several cortical areas
involved with physical movement, such as the M1 and
premotor regions (Clark et al., 2014). For this reason,
research of MIT, both in supplement to and in place of
physical practice (PP), has found that MIT improves
various aspects of motor function and other mental
tasks that are historically enhanced by exercise (Clark
et al. 2014; Frank et al., 2021; Gandola et al. 2019;
Grabherr et al., 2015; Grosprêtre et al., 2014; LeifertFiebach et al., 2013; Liu et al., 2014; Moukarzel et al.,
2019; Slimani et al., 2016; Zapparoli et. al, 2020).
These results show promise for the usage of MIT as a
non-pharmacological therapy to aid in regaining
function for patients suffering from conditions, like
stroke, chronic neglect, and hemiparesis. However,
there appears to be a gap in research surrounding
whether MIT can also provide patients, such as these
and others lacking the ability to exercise, the mental
health benefits obtained from movement. The present
study aims to investigate the effects of MIT as it
pertains to benefits in mental health, with the intention
that it can be utilized as a mental health improving
alternative to exercise.
Literature Review
Exercise: Historically, research has demonstrated
exercise improves an individual's physical health.
Furthermore, more recent research has confirmed that
exercise can also improve an individual’s mental health
(Babyak et al., 2000; Dunn et al., 2001; Greer et al.,
2016; Gür et al., 2020; Katula et al., 1999; Smoak et

al., 2021). This enhancement of mood has been seen
amongst patients with a variety of health histories, such
as those afflicted with chronic pain disorders, major
depressive disorders, and substance use disorders.
Likewise, the positive effects of exercise have proven
effective against many different kinds of mental health
problems, including, but not limited to, anxiety,
depression, self-efficacy, and quality of life (Babyak et
al., 2000; Dunn et al., 2001; Greer et al., 2016; Gür et
al., 2020; Katula et al., 1999; Smoak et al., 2021).
Across all of the studies examined in this paper, a
common finding was the direct relationship between
exercise and mental health enhancement.
In a study done at the University of Northern
Colorado Cancer Rehabilitation Institute, 32 cancer
patients at various stages of treatment were enrolled in
a progressive phase exercise program (Smoak et al.,
2021). Background research of the study indicated that
cancer patients and survivors are more sedentary and
have a higher susceptibility to health risks than typical
individuals. Participants completed 60-minute
supervised exercise sessions three days a week for the
duration of the study. The results included a significant
positive correlation between the perceived quality of
life of the participants and exercise, along with a
significant decrease in fatigue. In summary, the study
pronounced exercise as a necessity for cancer patients
with the purpose of improving their physical health,
decreasing depression and fatigue, and enhancing
overall quality of life (Smoak et al., 2021).
Given that exercise has such significant
impacts on mental health, it has been recognized as a
useful treatment in a variety of conditions (Ambrose et
al., 2015; Katula et al., 1999; Schuch et al., 2016).
Nevertheless, the benefits of exercise for mental health
are not constrained to patients with health maladies.
There have been numerous studies that examined the
effects of exercise on participants deemed healthy, to
the degree of not having any diagnosed afflictions,
across a vast age range that yielded the same positive
results. For example, Katula et al. (1999) conducted a
study in which 80 healthy older adults engaged in three
40-minute sessions of exercise a week for six months.
The outcome of the intervention was an overall
decrease in anxiety and an increase in self-efficacy
(Katula et al., 1999). Ergo, exercise is an effective
approach to improving various aspects of an
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individual’s mental health, regardless of the health
history, age, or ability of the patient.
While there is ample evidence of the
advantages of utilizing exercise as a mechanism to
enrich mental health, presently there is not a consensus
as to the optimal type of exercise, intensity, and dosage
to maximize said benefits (Dunn et al., 2001).
However, analysis of numerous studies indicated some
loose trends within the literature pertaining to these
three features. In regards to the type of exercise,
aerobic exercise in various forms caused mental health
improvement. The form of aerobic exercise employed
ranged from walking and jogging to biking, and in
some cases, individualized training sessions. A
consistency throughout the articles investigated for this
particular study was the lack of lifting weights (Babyak
et al., 2000; Greer et al., 2016; Katula et al., 1999;
Mamen et al. 2011; Plante et al., 2007).
As previously stated, the intensity of exercise
prescribed is highly variable. In a comparison of
studies involving the investigation of the ideal exercise
intensity, contradictory results were found (Greer et al.,
2016; Katula et al., 1999; Smoak et al., 2021;
Teychenne et al., 2008). Nonetheless, amongst the
studies only investigating the effects of a single
intensity of exercise, moderate intensity was the most
common. Rather than a quantitative measure, this
intensity was often determined by the participants’
ability and preference (Mamen et al., 2011; McAuley
et al., 1996, Zippenfening et al., 2014). In terms of
dosage, as little as 20-minutes of aerobic exercise has
been correlated with positive changes in mental health
(McAuley et. al, 1996; Plante et al., 2007; Teychenne
et al., 2008).
Therefore, in order to yield the best results and
most significant advances in mental health perception,
the present study will utilize the methods
aforementioned. The aerobic exercise performed will
not require weights or any other equipment. The
exercise will be moderately intense, with participants
able to personally select and monitor the level of
activity based on their individual skill. Moreover,
exercise will be completed for a duration of 20minutes. As supported by the preceding literature, such
conditions should promote the most effective exercise
situation for mental health improvement, specifically
in terms of anxiety and depression minimization.

Motor Imagery: Given the economic practicality and
accessibility of MIT, it has been the target of
investigations in sports psychology and functional
rehabilitation. There have been many studies that have
tested MIT exclusively as a supplement to physical
practice (PP) to improve performance and/or regain
function. The utilization of MIT and PP together has
been tested using a wide variety of sample populations,
some of which are recovering stroke patients,
hemiparesis patients, and even healthy school children.
As a result, the evidence has demonstrated MIT to
increase strength, promote functional rehabilitation,
and enhance overall performance, amongst other
study-specific variables (Frank et al., 2021; Grabherr
et al., 2015; Leifert-Fiebach et al., 2013; Liu et al.,
2014; Moukarzel et al., 2019; Slimani et al., 2016;
Zapparoli et. al, 2020). Thus, PP enhanced with MIT
can be considered an effective way to promote physical
health improvements.
As an example, an investigation of the
utilization of MIT with 10 chronic neglect patients was
conducted in 2013 (Leifert-Fiebach et al., 2013). After
four weeks of two daily 30-minute MIT sessions, in
conjunction with the participants’ normal out-patient
treatments, it was concluded that MIT could be used as
treatment for chronic neglect patients. This is due to the
data indication of MIT strengthening function by
improving neglect symptoms and cancellation tasks. A
three month follow-up with the participants of the
study revealed that in the absence of MIT with the
normal therapy, the improvement of chronic neglect
symptoms declined (Leifert-Fiebach et al., 2013).
Thereby demonstrating that the MIT was responsible
for the observed results of the enriched state of physical
health.
Another study to this end tested the use of MIT
during the chronic phase after total knee arthroplasty
(TKA) (Moukarzel et al., 2019). This study consisted
of 24 TKA patients in the chronic phase of recovery
engaging in one hour of physical therapy three times
per week for four weeks. During the sessions, 45minutes of traditional physical therapy was completed,
followed by either 15-minutes of MIT or neutral
activities, depending on each participant’s group
assignment. The group that underwent the 15-minutes
of MIT had higher performance gains in muscular
strength of the various muscle groups tested
(Moukarzel et al., 2019). The positive outcome of this
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study, attests to the fact that MIT can assist PP in
various aspects of functional progress and increased
state of physical ability.
In addition to improving functional performance as a
supplement to PP, MIT is also responsible for physical
advancements when it is used alone. This finding spans
across sample populations tested with varying health
histories and ongoing conditions. The usage of MIT
independently of PP has shown applicability to healthy
adults, along with patients recovering from hand and
wrist immobilization, both induced purposefully and
occurring naturally (Clark et al., 2014; Gandola et al.,
2019; Grosprêtre et al., 2014). Despite the finite
number
of
research
studies
investigating
unaccompanied MIT, the findings remained consistent
across the literature evaluated for this paper, verifying
that MIT alone is effective in advancing motor
function.
In one particular study that examined the
effectiveness of MIT alone as a mechanism for strength
improvement of hand and wrist immobilization, 44
healthy subjects were tested (Clark et al., 2014).
Participants were divided into a control group, an
immobilization group without intervention, and an
immobilization group that executed MIT. The 29
participants in the immobilization groups had a rigid
cast placed on their non-dominant arm for four weeks
to prevent movement and induce weakness. While the
control group and immobilization only group did not
undergo any further intervention, the MIT
immobilization group participated in guided MIT
sessions five times per week. In conclusion of the
study, it was discovered that MIT minimized the loss
of strength and reduced the cortical silent period after
the cast was removed (Clark et al., 2014). Hence, MIT
is an effective treatment to advance the physical
capabilities of individuals, even in the absence of PP
employment. Due to the considerable amount of
research studies supporting the claim that MIT can
increase the state of physical health of an individual,
regardless of whether or not it is paired with PP, it can
be concluded that MIT and exercise can yield the same
results.
Because MIT is emerging as a relatively new
field of study, the research on specific aspects of it are
limited. At the time of the present study, there was not
any available research exploring the usage of
visualizing specific functions through MIT as a way to

improve the mental health of patients. Although,
research shows that different types of visualization
techniques are used in psychotherapy for their
favorable effects in overcoming stress-induced
disorders. For instance, imagining scenes that evoke
positive emotions and reimagining negative situations
in a positive way are often used as treatment
mechanisms for trauma, insomnia, and other
conditions (Holmes et al., 2008; Jerath et al., 2020;
Skottnik et al., 2019). Therefore, visualization of
positive situations has a direct correlation to mental
health.
Gaps in research exist surrounding the ideal
circumstances that will yield the most significant
changes resulting from MIT. Likewise, across the
research studies examined for this paper, there were not
any commonalities noted in regards to the testing
environment or frequency of MIT sessions. However,
one study suggested an optimal dosage of MIT thought
to produce more significant results. To prevent loss of
focus and motivation, Grosprêtre et al. (2018) stated
that for healthy participants, MIT sessions should not
be more than 20 consecutive minutes (Grosprêtre et al.,
2018). This recommendation was not adopted in all of
the other studies examined, but nevertheless, it was the
only fact posited in terms of a dominant experimental
design for MIT sessions. For this reason, the proposed
study will follow this direction, in assumption it will
aid in contriving the most substantial results. The other
aspects of the experiment will be determined solely by
the trends noticed in research studies analyzing
exercise classes, given that they provide more clear,
evidence-based trends.
Mental Health & SUD: National surveys have
indicated that mental health problems are increasing
rapidly in the United States, both in individuals
otherwise healthy and those afflicted with another
physical or mental disorder (Sartorious, 2013; U.S.
Department of Health and Human Services, 2020).
Research studies of polls administered all over the
world have discovered that mental health issues have
very high comorbidity rates with SUD (Grant et al.,
2004; Miller et al., 1996; Regier et al., 1990). This
finding remained consistent through samples of SUD
patients in and out of recovery. Thus, SUD patients, in
all stages, have a higher susceptibility to struggle with
mental health problems, regardless of an official
diagnosis.
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While still a fairly new treatment method,
exercise has been used as a recovery therapy for SUD
patients in remission. It has been reported that exercise
not only physically benefits SUD patients, but also
positively impacts mental health (Gür et al., 2020;
Mamen et al., 2011; Medina et al., 2011; Shanahan et
al., 2019). In particular, one study examined the effects
of exercise for 11 months in a sample of 33 subjects
suffering from substance use with a co-occurring
psychiatric disorder (Mamen et al., 2011). The exercise
regiment of participants was individualized by a
personal trainer, however, all participants engaged in
exercise on almost a daily basis throughout the
duration of the study. In summary, the study concluded
that the participants responded positively to the
exercise intervention through both physical and mental
health improvements, along with a noticed
improvement in overall quality of life (Mamen et al.,
2011).
The confirmation of exercise evoking an
improvement in mental health in SUD patients is
valuable to the design of the proposed study.
Additionally, due to the knowledge that SUD patients
in recovery have a predisposition to experiencing
mental health problems, it is likely that a more dramatic
decrease in anxiety and depression would be observed
after intervention. Henceforth, as a result of the
conclusions drawn by the presented research,
recovering SUD patients will be the sample population
tested in the present study.
Unfortunately, recovering SUD patients can be
considered members of a highly ostracized and
stigmatized community in modern society. The
pervasive stereotyping oftentimes can negatively
impact the quality of treatment, care, and research
available for this population of individuals (Zwick
et.al., 2020). The proposed study has chosen
recovering SUD patients as the sample population to
provide more research on treatments available for this
subpopulation of individuals, with the intention of
enhancing the treatments used to assist in cultivating a
successful recovery journey. Additionally, some SUD
patients may have physical restrictions preventing
them from participating in exercise as a result of
frequent substance use. Therefore, a large number of
these patients could benefit from the expected mental
health benefits of the present study.

Hypothesis and Research Questions
The purpose of the present study is to
investigate the effects of MIT on mental health,
specifically in terms of depression, in comparison to
exercise to answer the overarching question of: Among
individuals with prior SUD, what are the benefits of
MIT, and how do they compare with that of physical
exercise? Due to the results of prior studies
demonstrating that MIT enhanced physical health, it is
expected that the results of this study will show an
equivalent improvement in both anxiety and
depression perceptions that exercise provides.
Methodology
Role of the Researcher: The responsibilities of the
student researcher included designing and executing all
aspects of the present study through reviewing extant
research, implementing intervention, and storing and
analyzing the collected data. This constituted
developing the exercise and MIT protocol, participant
recruitment, instructing intervention sessions,
conducting all participant interviews, and interview
transcription. All research activities were performed
with the utmost professionalism and objectivity to
prevent any bias in the results. The data collected was
also available to the faculty adviser overseeing the
project to ensure validity of the results.
Sample Population: Recovering SUD patients were
recruited to participate in the proposed study. After
receiving IRB approval, participant recruitment began.
Participants were recruited through flyers, social media
posts, and/or advertisements at local recovery
facilities. The flyers consisted of: (a) information
regarding the study, (b) a QR code for a survey that
contained the inclusion criteria and contact information
for the potential participant, and (c) a researchdesignated email managed by the student researcher for
inquiries. Flyers were hung around a local college
campus, within several recovery facilities, and in other
coffee shop locations around the Las Vegas area.
Flyers were also posted to personal social media
accounts, as well as to local recovery organizations’
accounts. Individuals interested in the study reached
out to the student researcher by completing the survey
included in a QR code on the flyer, or directly through
email.
Additionally, local recovery facilities were
contacted and notified about the research project. A list

Spectra Undergraduate Research Journal – 2022 – Volume 2, Issue 2

40

ALTERNATIVE MENTAL HEALTH EXERCISE

of facilities was provided by various faculty members
at the university in which this study was conducted, and
the student researcher reached out to all of these
facilities. Moreover, the student researcher conducted
an online search and called every facility listed within
the Las Vegas area. The facilities that responded to the
student researcher were given information about the
study via email and/or meetings. Multiple facilities
agreed to the hanging of flyers around the office,
sharing the project to qualifying clients, and/or posting
the flyer and study information to social media
accounts. Two facilities agreed to integrate the study
into pre-established group meetings. These facilities
were required to submit a Letter of Authorization,
which was uploaded to the IRB submission of this
study. After the paperwork was received and uploaded,
scheduling between the student researcher and the
facility began.
For outside individuals interested in the project,
the student researcher set up a phone call meeting,
during which logistics of the study were explained. If
the individual was still interested in participating,
scheduling began. Individuals already enrolled in the
pre-established groups at the recovery facilities were
introduced to the student researcher during a normal
class meeting. The student researcher explained the
requirements of the study to these individuals.
Following this, the individuals were given time to
decide about participation. Those agreeing to
participate were taken aside during the regular class
meetings to engage in the research activities of the
study. Those that did not want to participate remained
in class, as per usual.
All participants were required to meet several
inclusion criteria including: (a) over the age of 18, (b)
a historical pattern of SUD within their lifetime, (c)
personal association with recovery, and (d) physically
healthy to the extent of participation in exercise not
exacerbating any pre-existing health conditions.
Participants were not required to provide a formal
diagnosis of prior substance use, rather the participants
self-reported SUD to determine eligibility. In addition,
all participants signed a written informed consent form
and committed to not engage in any outside training or
exercise programs for the duration of the study.
Participants were also required to fill-out the Physical
Activity Readiness Questionnaire (PAR-Q) and You
form created by the American College of Sports

Medicine (ACSM) to verify health guidelines were
met.
Also, potential participants were notified of eligibility
for compensation by participating in the study.
Participants received one raffle ticket for each research
activity completed, but all research activities must have
been completed to win the raffle prize. The maximum
amount of raffle tickets a participant could receive was
eight tickets: one for attending the pre-intervention
interview, one for each exercise/MIT session (six
total), and one for attending the post-intervention
interview. Those that did not attend all research
activities automatically were withdrawn from the
raffle. Four $50 gift cards to Amazon were decided as
the raffle prize. Each participant was limited to only
winning one gift card, even if more than one of their
tickets were drawn.
The targeted total of participants for the study
was 100 participants. This was reduced to 54
participants, as the use of a set control group was
eliminated. During the first round of recruitment, ten
individuals agreed to participate in the study. However,
seven participants fully completed the study. Two of
the participants joined from a recovery facility,
whereas five participants reached out to the student
researcher from outside advertising. Three participants
withdrew from the study by not attending the sessions
as required. Before the withdrawal of the
aforementioned individuals, the participants were
randomly split in half to have an even distribution of
participants in both treatment groups.
At the time this paper was written, an additional
22 participants were beginning intervention at an inpatient recovery facility, and recruitment was ongoing.
These participants were divided into groups separately
from the first round of participants.
Of the seven participants that completed
intervention, four were assigned to the MIT group, and
three were assigned to the exercise group. Participants
ranged in age from 20 to 60 years (M = 35.00, SD =
13.87). The majority were male (57.14%) and
Caucasian (57.14%). The amount of time participants
had been in recovery ranged from one month to over
two years (M = 0.60 or 7.2 months, SD = 0.68), and it
was the first time entering recovery for the majority of
participants (71.4%).
Experimental Procedure: Once agreeing to
participate, by signing an informed consent and the
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PAR-Q form, the participants were assigned a
participant number, which was used in place of their
names for the duration of the study. Numbers were
assigned chronologically based on the order the
participants joined the study. Following this,
participants were randomized, by inserting their
numbers into a website that randomly selected groups,
to either (a) the exercise group or (b) the MIT group
(“Random Team Generator - Split a List into Random
Groups”).
Participants assigned to the exercise group
engaged in a structured 20-minute exercise class two
times per week for three weeks. The class consisted of
moderately intense aerobic exercises that did not
require any equipment. To ensure the exercises fit the
description of moderate intensity for the expected
varying abilities of all participants, multiple variations
of the same exercise, each with a slightly different
difficulty level, were offered to the participants during
the class. This allowed participants to select the
variation best for their individual skill levels. The
student researcher, who served as the instructor of the
class, not only demonstrated the exercises, but also
provided verbal descriptions of the movements, both
before and during completion of the motions. The
student researcher also guided participants through
active breathing and brought awareness to the bodily
sensations felt during the exercise movements.
The MIT executed by participants in this study
was the first person perspective training of internal,
kinesthetic movements. Before beginning the first MIT
session, participants were given an explanation of the
mechanics of MIT. Additionally, prior to every
session, the participants underwent a brief training
aimed to familiarize them with the practice of
visualization. During the training, participants were
asked to perform three simple tasks, which included:
(a) walking in a circle for 10 seconds, (b) reaching for
toes for 10 seconds, and (c) wiggling fingers in front of
their line of vision for 10 seconds. These tasks were led
by the instructor, who physically demonstrated the
motion, verbally explained it to the participants as they
executed it, and also brought their awareness to the
bodily sensations felt throughout the performance of
the motion. Immediately following the execution of
each movement, the participants were asked to sit,
close their eyes, and visualize the movement they just
performed, hearing the same descriptions from the

instructor as they did when physically completing the
task. After the conclusion of the training, participants
began the intervention session.
Participants in the MIT group engaged in a
structured 20-minute MIT session two times per week
for three weeks. The MIT group participated in the
same exercise class as the exercise group, but through
visualizing the exercises without any motor output.
Participants sat, closed their eyes, and imagined the
motions described by the instructor. The student
researcher kept the order of the aerobic exercises,
descriptive language of the movements, and verbal
directions of breathing and noticing bodily sensations
consistent with that of the exercise group.
For the facilities that included the intervention
as an optional portion of pre-established support group
meetings, the intervention took place in a private room
at the facility. The same room was used for both
interviews, as well as the exercise/MIT sessions. For
the interviews and MIT sessions, chairs were provided
for participants to sit in. These were moved out of the
way for the exercise class.
All other participants were offered an in-person
or virtual option for attending the sessions. For those
comfortable with participating in-person, a park with a
sufficiently big enough grass area and a covered picnic
table section was chosen as the intervention location.
The park also was accessible by a central bus line for
inclusivity reasons. However, all five participants
recruited from outside sources preferred to attend
sessions virtually for convenience reasons. These
participants joined the respective class via a Zoom link
emailed to them by the research-designated email
managed by the student researcher.
The student researcher devised a schedule that
contained four meeting times per week for the exercise
group, and four separate meeting times per week for
the MIT group. The virtually-attending participants
were not assigned to a specific meeting time, but rather
given the opportunity to attend any two sessions per
week that is most convenient for their individual
schedules. However, those participants assigned to the
exercise group were not allowed to attend any of the
offered MIT sessions, and those assigned to the MIT
group were not allowed to attend any of the exercise
sessions.
In order to keep the intervention classes as
uniform as possible, the student researcher used the
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same conditions for the exercise class as the MIT class.
This included devising a script for the classes, which
was used in both groups. The scripts included a
description of the exercise, notes of breathing
techniques and awareness to various muscle groups,
and small remarks for the instructor to make. Three
scripts were created with time marks to ensure the 20minutes was equally divided amongst the exercises.
Three scripts were created and labeled: (a) Class 1, (b)
Class 2, and (c) Class 3, respectively. Each class
consisted of a five minute warm-up, twelve minutes of
exercise movements, and a three-minute cool down
sequence of stretches. The exercises varied amongst
the three classes to prevent the participants getting
bored. The participants in both the exercise and MIT
group cycled through these classes chronologically. In
order to meet the six session requirement, after Class 3
was completed, the participants began again with Class
1. Therefore, each class was performed twice during
the six times of intervention.
In addition, to keep the conditions consistent,
the same upbeat, instrumental music was played in the
background of both the exercise classes and MIT
sessions to most closely simulate a traditional exercise
class and promote comfortability.
Measurements and Assessments: After it had been
confirmed that a subject met all of the selection criteria,
a pre-intervention interview was conducted. During
this time, the student researcher reviewed the IRBapproved Informed Consent form with the participant,
followed by the ACSM’s PAR-Q form. After both
documents were completed and collected by the
student researcher, the interview began. From this
point onward, the participant was only referred to as
the pre-assigned participant number for confidentiality
purposes.
With the permission of the participant, the
interview was audio recorded, and the student
researcher also took brief notes of key points as the
participant spoke, as well as observations in body
language and tone. Interviews were recorded on a tape
recorder and notes were taken by-hand in a notebook,
both of which were only accessible to the student
researcher. Through a set of pre-established questions,
the aim of the interview was to gain an understanding
of the individual participant’s demographic
information, state of mental health, as well as exercise
and MIT experiences prior to commencement. At the

end of the interview, participants were administered a
written copy of the Patient Health Questionnaire
(PHQ-9). This evaluation provided a quantitative
measure of the participants’ perception of their mental
health, in terms of feelings of depression and anxiety.
There was no baseline number required for
participation in the study.
Following the conclusion of the last
intervention session, a post-intervention interview was
conducted. In the post-intervention interviews,
participants were asked a set of predetermined
questions pertaining to their enjoyment of the
intervention and any changes noticed in their mental
health as a result. Subsequently, they were asked to
take the same PHQ-9 assessment as in the preintervention interview. Once all interviews and
assessments had been completed, data analysis began.
The interviews were manually transcribed and coded
for themes by the student researcher on a Google Sheet
spreadsheet available to both the student researcher and
faculty advisor.
The present study was designed to employ
mixed methods in order to determine the perceived
changes in mental health of the participants in the
study. However, due to lack of statistical power, the
data obtained from the surveys was omitted from
analysis and interpretation at the time this paper was
written. Regardless, the participants still completed the
PHQ-9 survey at the end of the interviews, so in the
case the appropriate numbers are met, this data is
available.
Qualitative Analysis
The pre- and post-interviews conducted used an
interpretative phenomenological approach with a
thematic
analysis.
The
interpretative
phenomenological approach focuses on understanding
the perceptions of the individuals’ lived experiences,
more specifically, events and objects in their lives
(Sundler et. al., 2019). This involves a reflective
process designed to search for patterns that can be
further sorted into themes. The meaning behind the
patterns is determined and textually described with the
labeling of the theme. Therefore, the overall process of
interpretative phenomenological analysis is the review
of the original data, interpretation of meaning,
organization of patterns, and identification of the
theme (Sundler et. al., 2019).
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The transcribed interviews were read in full by
the student researcher multiple times before analysis
began. Then, the student researcher printed and read
the transcript line by line, highlighting a word that
represented the main idea of the response, assigning it
a general label. After a few days, a new copy of the
transcript was printed and the student researcher
repeated the process. The highlighted patterns between
the two transcripts were compared, and a final label of
the main idea was assigned to each note.
Following this, a spreadsheet was made in
which the responses to each interview question were
grouped into a distinct data table. Next to the direct
quote of the participant’s response to the question was
the label that had been determined via the previous
analysis. Each label repeated more than once was
assigned a highlight color, and it was highlighted every
time it appeared on the spreadsheet. The researcher
then used these highlights to determine patterns within
the labels and eventually the overarching idea of the
pattern. As a result, four major themes emerged, as
discussed below.
Results
This study is informed by the research question:
Can MIT provide the same benefits to mental health as
physical exercise so that it may be used as an
alternative treatment method for patients lacking the
ability to physically exercise? The qualitative data
collected from the pre- and post-intervention
interviews sought to answer the aforementioned
question. From the data analysis, there were four
emerging themes: (1) feeling refreshed and energized,
(2) decrease in depressive-like symptoms, (3) overall
improvement in mood perception, and (4)
improvement in physical health.
Theme #1: Feeling Refreshed and Energized: During
the portion of the pre-intervention interviews inquiring
about the participants’ sleep habits and energy levels, a
commonality amongst responses was the desire to
sleep during the day. Forty-three percent (43%) of
participants described having a difficult time leaving
bed in the morning, feeling an energy drop in the
afternoon, and/or taking a nap most afternoons.
Additionally, when specifically asked about energy
levels, 43% of participants characterized their energy
as being low at various points of the day. While the
percentages of these factors are the same, the specific

respondents varied, which indicates that these feelings
were shared amongst a wider range of participants.
These feelings were not voiced in the post-intervention
interviews; instead, the participants said they felt
refreshed and energized. All of the participants in the
exercise group (100%) noted an increase in energy
levels. Remarks of feeling refreshed and energized
were also found throughout their responses to other
interview questions. These feelings exponentially
increased throughout the duration of the intervention.
As stated by Participant #6, “... doing the exercises and
the stretching and that sort of thing definitely helped
my energy because I was getting the blood flowing, and
I was able to have more energy as the weeks went on”
(Participant #6, 3/12/2022). These same feelings were
exhibited by the MIT group, in which 100% of the
participants also reported having increased energy in
the post-intervention interviews. In the beginning of
the interview, Participant #7 noted, “It [the
intervention] was a good mix of being like relaxing, but
also getting my energy way up and making me feel
pumped” (Participant #7, 3/8/2022). She, as well as the
other MIT participants, later expressed feeling an
improved energy level throughout the day after the
session was complete.
Theme #2: Decrease in Depressive-Like Symptoms:
In both the pre- and post-intervention interviews,
participants were asked about various factors
associated with depression. This included asking
interviewees to describe their sleep patterns, energy
levels, and social activity levels.
In the preintervention interviews, only 29% of participants
reported falling asleep easily. Participants noted other
sleep irregularities including, but not limited to, tossing
and turning, waking up during the night, and
experiencing racing thoughts and restlessness.
However, in the post-intervention interviews, 67% of
exercise group participants and 75% of MIT group
participants informed the student researcher that since
beginning intervention, it was easier for them to fall
asleep. Furthermore, 50% of participants in the MIT
group stated there was a decrease in the racing thoughts
and overthinking that kept them up at night prior to
intervention. The decrease in depressive symptoms
extended into the energy levels of participants in both
treatment groups, as mentioned in the previous
emergent theme. In addition, improvements were noted
in the category of socialization. In the pre-intervention
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interviews, only one participant (14%) reported
participating in social activities often, and only 43% of
participants belonged to a social group. Following
intervention, 100% of participants in both the exercise
and MIT groups noted they would be open to
participating in social activities. Participant #10, a
member of the exercise group, stated, “Definitely, it
definitely made me feel more comfortable with getting
back out in groups and with strangers as well…100
percent” (Participant #10, 3/12/2022). While
participant #7, a member of the MIT group, explained,
“Before I didn’t really want to because like everything
I did reminded me of my substance since I used in such,
like, a social way, but like this was something new, so
it didn't make me think about it” (Participant #7,
3/8/2022). Moreover, 100% of participants in both
groups answered “Yes” when asked if they would want
to engage in the intervention received again. Therefore,
participants in both treatment groups exhibited an
improvement in all three categories aimed to assess
depressive behaviors, demonstrating a decrease in
these feelings.
Theme #3: Overall Improvement in Mood Perception
: The goal of this study was to evaluate the changes in
mental state between the exercise and MIT groups after
receiving six intervention sessions over the course of
three weeks. In the post-intervention interviews, 100%
of participants in both groups stated at various points
within the discussion that they experienced an
improvement in mood. Participant #6 commented, “I
feel really good about the intervention I received. I feel
like it helped a lot, and it overall improved my mood
and just my productiveness” (Participant #5, 3/7/2022).
This change was not only verbally stated, but also
noticed by the student researcher, who made note of
body language, expression, and tone during the preand post-interviews. In the pre-intervention interviews,
several participants exhibited crossed arms with
slouched posture, monotone voices, and scowled or
neutral faces. However, in the post-intervention
interviews, the student researcher’s notes included
descriptions such as open body posture, smiling, and
enthusiastic tones. These behaviors were supported by
the participants’ answers to the interview questions.
In the pre-intervention interviews, many of the
participants expressed negative feelings, thoughts, and
views. This negativity ranged from small remarks,
fixations on negative situations, and closed-off body

language. Most commonly, this negativity was
expressed through feelings of irritation, shorttemperedness, and disappointment, which were
emotions displayed by 57% of the participants.
However, during the post-intervention interviews,
participants in both the exercise and MIT group
conveyed feelings of positivity. Two thirds (67%) of
the participants in the exercise group explicitly stated
feeling more positive after receiving intervention.
Participant #3 stated, “I definitely felt a little more
positive each day. I think, ya know, I was a little more
positive on the days we didn’t [have an exercise class],
but definitely on the days that we did” (Participant #3,
2/28/2022). This was not limited to the exercise group.
When asked to describe how they felt currently, three
fourths (75%) of the participants in the MIT group
reported feeling more positive. This clear shift from
negativity to positivity in both treatment groups
demonstrates that the intervention received helped to
improve their mood, not only in the sessions, but
throughout the day and week thereafter.
Half of the participants (50%) in the MIT group
reported a decrease in anxiety and feelings of
irritability. Participant #1 explained, “I feel like there’s
been a decrease in my anxiety. If I feel anxious,
sometimes I will reenact like the cool down part of the
class. Because I know when I do that in class that kind
of helps calm me down” (Participant #1, 3/3/2022).
Each time an upward trend was indicated in the
response of the participants, the student researcher
asked if the feeling was recurring. Participants'
responses indicated that the increase was experienced:
immediately after every session, throughout the rest of
the day after intervention, and throughout other days of
the week. Participant #10 remarked, “It [feelings of
positivity and motivation] was definitely throughout
the rest of my day. Sometimes it was actually able to,
uhm, linger into the next” (Participant #10, 3/12/2022).
A perceived mood enhancement was experienced by
participants in both the exercise group and the MIT
group to an equal extent, and in both cases, it was not
limited to the duration of time spent in sessions.
Theme #4: Improvement in Physical Health: While
this study specifically investigated the effects of MIT
and exercise on mental health, a change in physical
health was also noted. Two participants (50%) in the
MIT group explicitly stated feeling an increase in
aspects of physical health. As stated by Participant #5
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in the post-intervention interview, “What I liked the
most [about the intervention] was that I felt like I was
exercising my legs. I feel stronger. I walk on my stairs
a lot and it feels good. My legs are getting stronger”
(Participant #5, 3/7/2022). This realization was
reiterated to the researcher by multiple participants in
the MIT group throughout the intervention sessions as
well. Therefore, this study supports previous research
findings that MIT can also positively impact physical
health.
Positionality: The student researcher of this study
selected recovering SUD patients as the sample
population in the present study to further develop the
research available to this stigmatized population of
individuals, while also attempting to enhance the mood
of a group of individuals known to struggle with mental
health problems. Throughout the duration of the study,
the researcher was surprised to discover the deep
connection that developed with this population of
individuals. Hearing the stories of the participants
during the interviews caused the student researcher to
gain a better understanding of the mentality and
societal position of those in recovery, resulting in the
cultivation of immense respect for those affected by
SUD and the journey taken to achieve recovery. While
the student researcher initially sought to simply gain an
understanding of the mental state of the participants, a
greater appreciation of the road to recovery resulted.
Discussion
Recent research has concluded exercise is
effective to ameliorate mental health problems,
including but not limited to, anxiety, depression, selfefficacy, and quality of life (Babyak et al., 2000; Dunn
et al., 2001; Greer et al., 2016; Gür et al., 2020; Katula
et al., 1999; Smoak et al., 2021). For this reason,
exercise has been utilized as an effective treatment for
mental health enhancement in a variety of conditions
(Ambrose et al., 2015; Katula et al., 1999; Schuch et
al., 2016). However, not all patients have the ability to
partake in exercise. Exercise may be prevented by
health conditions that directly or indirectly restrict
physical activity, as well as inaccessibility to the proper
resources, space, and/or time required to participate.
This creates a need to find a substitute for exercise to
provide the aforementioned mental health benefits to
this large subset of individuals. The present study
investigated the effects of using MIT as an alternative

treatment method to exercise for patients lacking the
ability to physically perform activity.
Previous studies determined that the use of MIT
in patients with various conditions could reap the same
physical advancements as forcibly performing
movement (Frank et al., 2021; Grabherr et al., 2015;
Leifert-Fiebach et al., 2013; Liu et al., 2014;
Moukarzel et al., 2019; Slimani et al., 2016; Zapparoli
et. al, 2020). This was further demonstrated in the
present study, as participants in the MIT group
explicitly stated noticing a change in their physical
health after completing intervention. While this
nascent field shows great promise in the scope of
physical rehabilitation, the mental health effects of
utilizing this type of visualization had not yet been
explored. Thus, warranting the need of the present
study.
Although the study was designed to employ a
mixed methods approach to data collection, due to a
small sample size, only the qualitative data was
analyzed. Interviews were conducted before and after
the participants of the study received the complete
intervention of six 20-minute exercise or MIT sessions
twice per week for three weeks. A phenomenological
approach rooted in grounded theory was utilized to
evaluate themes emerging from the interviews. This
approach was selected to allow for the student
researcher to obtain a deepened understanding of the
experiences and feelings of the participants, as well as
gain a holistic evaluation of various aspects of their
mental states. As a result, four emergent themes were
discovered: (1) feeling refreshed and energized, (2)
decreased depressive symptoms, (3) overall
improvement in mood perception, and (4)
improvement in physical health. Through analysis of
these themes, it was determined that the participants in
the MIT group received an improvement at least
equivalent to those in the exercise group in all four
categories. These results support the use of MIT as an
alternative approach to exercise for the improvement
of mental health perception.
The results of this study have both practical and
theoretical implications. The use of exercise as a
recovery therapy method to support SUD patients is
still a developing area of research. Nevertheless, the
studies conducted demonstrated exercise could be used
as a remedy to aid in recovery (Gür et al., 2020; Mamen
et al., 2011; Medina et al., 2011; Shanahan et al., 2019).
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By examining the utilization of exercise and MIT as an
effective treatment for the improvement of mental
health perception in recovering SUD patients, the
positive correlation seen in both treatment groups
indicates that either one of these techniques could be
used to support recovery. Thus, this study advances the
knowledge of effective recovery therapies.
The findings from this study and the
implications for the utilization of MIT as a mental
health improving substitute for exercise can be
extrapolated into a broader context and applied to
many other chronic conditions. The proposed
recommendations for further examination and
implementation of MIT as a replacement for exercise
to improve mood perception could explore the
application of this technique in individuals impacted by
other conditions and/or those otherwise deemed
healthy.
It is also suggested that future studies expand
the sample size tested to allow for the use of a mixed
methods study design, the addition of a negative
control group, as well as an equal number of
participants in the treatment groups, as all these factors
were limitations in the current study design. Future
studies might also consider conducting the intervention
sessions outdoors, as research has demonstrated
exercise in outside environments to offer maximal
mental health benefits (Mackay et al., 2010; McAuley
et. al, 1996; Plante et al., 2007). The present study
intended to incorporate this into the study design,
however this was changed to accommodate for the only
available space at the recovery facilities used as
intervention sites. This change, as well as the
inconsistency
of
in-person
versus
virtual
administration of the intervention sessions were
limitations of the present study that should be corrected
for potentially stronger results in later study designs.
The results of this study are very auspicious in
providing a greater insight to the power of the mind and
the impacts visualization techniques can have on an
individual, particularly those with limited physical
capabilities. MIT is a technique that can be utilized by
individuals of all ages, abilities, and backgrounds.
Therefore, by exposing its benefits, an extremely wide
range of individuals can be positively affected. Thus,
the connections between MIT, exercise, and mental
health perception established in this study could allow
for MIT to develop into an effective therapeutic

treatment method for those lacking the ability to
exercise.
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Appendix A: Table 1. Demographics of study participants
Participant

Age

Gender

Race/Ethnicity

Participant 1

45

Female

White

Participant 2

27

Male

African American

Participant 3

36

Female

Native American

Participant 4

42

Male

White

Participant 5

60

Male

N/A

Participant 6

32

Male

White

Participant 7

22

Female

African American

Participant 8

30

Male

White

Participant 9

20

Male

Biracial

Participant 10

20

Male

White

*N/A indicates the participant chose not to disclose his/her race/ethnicity.
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Appendix B: Pre-intervention interview discussion guide
1. Introductions are made between researcher and participant.
2. Introduction to the study
a. Discuss process and physical benefits of motor imagery training and lack of research on mental
health connection.
3. Informed Consent
a. Researcher reads through the document with the participant and a signature is obtained.
4. PAR-Q Health Questionnaire
a. Participant answers the health survey questionnaire.
- Note: A copy of the survey is included on Page 36.
5. Face to Face
a. General demographic questions:
- Age
- Gender identity
- Race/Ethnicity
- Zip code
b. How long have you been in recovery?
c. Can you describe how you are feeling currently?
d. How would you describe your sleep patterns?
- Ex: Quick to fall asleep, trouble falling asleep, tossing and turning, etc.
e. Overall, how would you characterize your energy level?
- Ex: Energetic, sluggish, etc.
f. Are you open to participating in social activities? Would you describe yourself as a social
person?
- If yes: Do you belong to any organized social groups?
- If no: Is there a specific reason as to why?
g. Have you ever participated in an organized exercise class?
h. Are you familiar with visualization?
6. PHQ-9 Survey
a. Participant answers the survey questions.
- Note: A copy of the survey is included on Page 37.
7. Discussion ends.
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Appendix C: Post-intervention interview discussion guide
1. Introductions are made between researcher and participant.
2. Face to Face
a. How do you feel about the intervention you received?
b. What aspects of the intervention affected you the most?
c. Can you describe how you are feeling currently?
d. Since beginning the intervention, how would you describe your sleep patterns?
e. Over the last three weeks, how would you characterize your energy level?
f. Since beginning the intervention, are you open to participating in social activities? Would you
describe yourself as a social person?
g. For participants of MIT Group only:
- After learning about mind imagery, if in a situation where you could not exercise, would
you feel inclined to engage in visualization?
h. For participants of Exercise Group only:
- How interested are you in continuing to take exercise classes after your experience in this
study?
3. PHQ-9 Survey
a. Participant answers the survey questions.
- Note: A copy of the survey is included on Page 37.
4. Discussion ends.
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Appendix D: Figure 1. PAR-Q and You Form
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Appendix E: Figure 2. PHQ-9 Survey
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